NeuroD: the predicted and the surprising.
NeuroD (otherwise known as BETA2) is a basic helix-loop-helix (bHLH) transcription factor that is capable of converting embryonic epidermal cells into fully differentiated neurons in Xenopus embryos. In insulinoma cells, NeuroD can bind and activate the insulin promoter. When NeuroD is deleted in mice, the early differentiating pancreatic endocrine cells and a subset of the neurons in the central and peripheral nervous systems die, resulting in cellular deficits in the pancreatic islets, cerebellum, hippocampus and inner ear sensory ganglia. As a consequence, mice become diabetic and display neurological defects including ataxia and deafness. These gain-of-function and loss-of-function phenotypes suggest that NeuroD controls both common and distinct sets of molecules involved in cell survival and differentiation in different tissue types. In this review, we examine what is known about NeuroD and what remains to be answered. Understanding the primary function of NeuroD will be extremely valuable in the diagnosis and cure of the diseases that involve this transcription factor, which plays essential roles in the development and function of the pancreas and the nervous system.